The list of existing and proposed relativistic free eleclength A, or wavelength range, in micrometers (p,m). The tron lasers (FELs) in 1996 is presented in Table I . The top large range of operating wavelengths, six orders of magpart of the table lists existing FELs. These are substantially nitude, indicates the flexible design characteristics of the complete experiments that may not be operating at the FEL mechanism. The second column describes the elecpresent time. The bottom part of the table lists proposed tron pulse length divided by the speed of light c, and FELs. Each FEL, existing or proposed, is identified ranges from CW to short picosecond pulse time scales. The by a location, or institution, followed by the FEL's expected optical pulse length can be 3 to 5 times shorter or name in parentheses.
The table can be found at longer than the electron pulse depending on the optical http://www.physics.nps.navy.mil/fel.html.
Additions and cavity Q, the FEL desynchronism, and the FEL gain. Most corrections can be transmitted to us for inclusion on the FEL oscillators produce an optical spectrum that is Fourier table in the future.
transform limited by the optical pulse length. The first column of the table lists the operating wave-
The electron beam energy E and peak current I provided For the conventional undulator, the peak optical power can be estimated by the fraction of the electron beam peak power that spans the undulator spectral bandwidth, 1/4N, or P = EII4eN.
For the FEL using a storage ring, the optical power causing saturation is substantially less than this estimate and depends on ring properties. For the high-gain FEL amplifier, the optical power at saturation can be substantially more. The average FEL power is determined by the duty cycle, or spacing between electron pulses, and is generally many orders of magnitude lower than the peak power.
In the FEL oscillator, the optical mode that best couples to the electron beam in an undulator of length L = NA,, has Rayleigh length Z, = Llfi and has a mode waist radius of w0 = fiyAIn.
The FEL optical mode typically has more than 90% of the power in the fundamental mode described by these parameters.
